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Condition Deterioration Lines
All Asphalt Streets
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Condition Deterioration Lines
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Scatter Diagrams and Regression Lines

28



Summa" of Linear Regression Results

r TI Tvoe a b N C

Few 92.6622 -0.99869 1375 0.44
Some 5 Asphalt 86.2193 -1.14950 1162 0.51
Manv 85.6693 -1.45735 1007 0.58

Few 98.3662 -1.51900 306 0.56
Some 6 Asphalt 92.0506 -1.56683 283 0.56
Manv 84.9040 -1.62470 187 0.61

Few 99.0357 -1.18153 245 0.50
Some 7 Asphalt 95.1678 -1.52507 183 0.59
Manv 88.5982 -1.55190 103 063

Few 97.1029 -1.23308 729 0.39
Some 8 Asphalt 897949 -1.49363 417 0.46
Manv 82.1770 -143288 167 060

Few All Concrete 894635 -0.94371 81 044
Manv 87.1011 -1.51426 47 0.71

TI: Traffic Index

Type: Type ofPavement Surface

a: Linear Regression Constant" Y =a X ~ b "

b Linear Regression Independent variable Coefficient

N: Number of Data Points Used in Regression Analysis

C Correlation Coefficient

Few Less than 3 cuts per section for asphalt pavements and
less than 5 cuts per section for concrete pavements.

Some Benveen 3 and 9 cutS per section for asphalt pavements

Many: 10 or more cuts per section for asphalt pavements and
5 or more cuts per sectIon for concrete pavements.
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TIS • Asphalt
3 To 9 Cuts
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TI6 - Asphalt
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TI7 - Asphalt
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Concrete Pavements - All Tis
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Concrete Pavements - All Tis
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City of Anabem, CA
Puatic Woria ~amncm

Decem.ber 8, 1994
P:1F 1

INTRODUCI10N

This report discusses the results of an irrvestigation conducted by IMS,

Inii'astructUre Management Services. Inc., for the City or Anaheim

California. The purpose of this investigation is to estimate a pavement cut

surcharge fee for City of Anaheim arterial highway and local streets,

dependent upon pavement age. In order to develop an estimated pavemem

cut surcharge fee, the following variables need to be determined: '.

1. An estimate of the effect a pavement cut has on pavement life;

2. The area of pavement affected by a pavement cut;

3. Average pavemem design life;

4. Average construction costs for arterial highway and local streets.

To estimate the effea a pavemem cut bas on pavement performance. the

City of Acaheim specilically requested IMS to utilize the results of a study

conducted by ERES, Intern.a.tionaI. Inc., for the City of Phoenix. Arizona,

"The Effects of Utility Cut Patching on Pavement Performance in Phoenix.

Arizona", July 18, 1990 This report, hereinafter sh.all be referenced as the

"Phoenix Study".

In the Phoenix Snldy 100 pavement sample units, 50 with., and 50 without

pavemem cuts were established. Each sampie unit with a utility cut was

matched with an adjacent sample unit which did not contain a utility cut.

Each sample unit was 150 feet in length and as wide as the existing

pavement width. Detailed pavement condition swveys were performed on
the sample units with and Mthout utility CUtS.
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Based on the comparison of the pavement condition data. the Phocmx
Study estimates a pavem=m life reduction macr of 1.29 for pavemcm area.

affected by a utility cut for the City of Phoenix, AZ (N: 1). Spec:i:lically at

the request of the City of Anaheim. this pavement life reduction fActor is

assumed for pavement area affected by pavement cutS on both the arterial

highway and local meetS.

The Phoenix Study determined that a paVetnent cut affected the entire

pavement width sampled. This is assumed to be the entire pavement width,

as each sample unit selected in the Phoenix Study covered the entire

pavement width (an average of 33 feet). Pavemcm cut surcharge fees are

estimated based on an affected width of33 feet.

An average pavement life of 20 years for newiy constrUCted and/or

rehabilitated arterial highway streets and an average pavem=m life of 35

years for newly constrUcted and/or rehabiliwed local streets is assumed (N:

:)

The average replacement value for an arterial highway street designed for a

20 year period is estimated to be 534.19 per square yard as calculated on

page 3 of this report. The average repiacemcm value for local streetS.,

assuming an average design life of 35 years is estimated to be 520.00 per

square yard as calculated on page i of this report.

Based on this data a pavement cut surcharge fee is estimated for both the

arterial highway and local meetS, dependent upon existing age of

pavement.
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E:sT1MATED PAVEMENT Cur SURCHARGE FEE COST ANALYSIS FOR

ARTER1AL lhGHWAYSTRE:ETS

The arterial highway system in the City of Anaheim. CA, consists of 184

cemeriine miles (~2). This equau:s to approximately 6.2 million square

yards of pavement area (~3). The strUctUral section replacement value is

estimaTed to be 212 million dollars (~4). This equa1es to an average

sauc:mral section replacemem value of $34.19 per square yard (SY). as

ca1atiared below: '~

Value/Sf

Value/Sf

Value/Sf

Total Value..
Total Square YClTtis

S212,OOO.000- 6,200,OOOSY

.. S34.19/Sf

Each arterial highway street constrUCtion project is designed for a 20 year

period (rc£ 2) Using a life cycie costing approach assuming no inflation. the

value per square yard per year of pavement design life is calculated below:

Value/Sf,lfear ..

Value/SY/Year ..

Value/Sf/Year -

Value /Sf
A~rage Desrgrt L~fe In Years

S34.19/ Sf

20years

S1.71/SY/Year
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Based on a pavement life reduction factor of 1.29 due to pavemcm cooJtS, a

pavement with 20 years of remaining design life, if cut, would have a

reduction in life of 4.5 years as calculated below:

Life &dzJazOrt =

Life Reductiort -

Remaming Lile
&maming Life -

Reductiort Faaor

20 Yean
20 Yean - --

1.29

Life &ductiOrt = 20 Yean - 1S.S Yean

Life Red:uctiOrt.. 4.5 Yean

The value of this reduced life is equal to $1.70 per square yard of pavement

area affected by the pavement cut as calculated below:

Vahle ofRed:uced Life -= Life Red:ucriort· ValwISYlYear

Value ofReduced Life -= -1.5 Years • 51. 71/SYlYear

Value ofReduced Life 5i. iO/SY

In order to estimate a pavement cut surcharge fee, an estimate of the

pavemem area affected by the pavement cut needs to be determined. The

Phoenix Study assumed the entire street width up to a total width of 33 ft,

is affected by a pavement utility cut (nt 1), Based on an affected pavement

width of 33 feet an estimated pavement cut surcharge fee (EPCSF) of

S28.26 per lineal foot ofpavemem cut is estimated for a pavemem less than

one year old, as ealcul.ued below:
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EPCSFper ~aift

and

Area Affected

so,

Area Affected

Area Affected

£PCSFper LiMalft

EPCSFper Limtaift

Vaiue ofReduced4fe • Ana Affecred
1 LJMai FOOl

Pavemem Width Affected. Lin6al Feet Cut

- 33ft*lft

- 33SF
- 3.67 sr

57.70/ sr- 3.67 sr
1 LJmtai FOOl

528.26

The following table lists estimated pavement cut SW'Charge fees for

pavements from less than 1 year old up to less than 20 years old, in one

year increments, based on the calculation methodology used above:
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"
EsTIMATED PAVEMENT CUT SURCHARGE FEES FOR ARTE.RIAL HIGmvAY

STREETS IN THE CITY OF ANAHEIM, CALIFORNIA BASED ON AJ,'f AsStJ'MED

AFFEcn:D PAVEMENT Wmm OF 33 FEET

Pavement Age

I
Life Reduction IVajue of Reduced Ute EPCSF

NearsI NearsI (SJSYl ($ oer Lineal Foot )

<1 I ~.50 I 7.70 28.25

<2
,

~.27
,

7.30 25.79

<3 I ~.05 I 5.93 25.43

<.4 I 3.82 I 6.53 23.97

<5 I 3.60 I 6.15 22.51

<8 I 3.37
,

5.75 21.14

<7 I 3.15 I 5.39 19.78

<8 I 2.92 I ~.99 18.31

<9 I 2.70 I 4.82 18.96

<10 I 2.47 I 4.22 15.49

<11 I 2.25 I 3.85 1~.13

<12 I 2.02
,

3.~5 12.55

<13 I 1.80 I 3.08 11.30

<14 I 1.57 I 2.58 9.84

<15 I 1.35 I 2.31 8.48

<16 I 1.12 I 1.92 7.05

<17
,

0.90 I 1.54 5.85

<18 I 0.67 I 1.15 4.22

<19 I 0.~5 I o.n 2.83

<20 I 0.22 I 0.38 1.39
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EsT1MA.TED PAVEMENT CUT SURCHARGE FEE COST ANALYSIS FOR LOCAL

STREETS

The local street system in the City of Anaheim, CA consists of

approximateiy 416 cemerline miles (ref: %), This equates to approximately

8.8 million square yards (ref: 4) The mucmral section value is estimated to

be 176 million dollm (1'1£ 4). This eq:.wes to an average mucmral section

va1ue of $20.00 per square yard (SY) as calculated below: '.

ValwvSY

Vabw'Sf

ValueISf

Total Value=
ToUJi Square Yards

5176.000.000- 8.800,OOOSY

- 520.00/Sf

Each local street constrUction project is designed for a 20 year period,

bowever, the Orange County Materials Lab states that many local streets

exceed this design life and may perform for up to 35 years (re! %) Using a

life cycle costing approach and 00 infiation.. the value per square yard per

year of pavemcn design life is calculated below:

Value/SY'i'ear =

ValueISYlYear -

Value/sy''i'ear =

Value / Sf
Aver~ Deszgn Life in Years

520.001 sr
JJyears

50.Ji.SY'i'ear
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Based on a pavemem life reduction f:actcr of 1.29 due to pavemc:m curs. a

pavement with 35 years of remaining design life. if cut, would have a

reduction in life of 7.87 years as calcula:ted below:

Life Reduction =

Life Reduction ...

Life Reduction ...

Life RedJIction ...

. Z)-.......... LifeRe11lQUU1lg Life _ ~\6iu......uU"5 •

&dw:r:ion Faaor

35 Yean _ 3.5 years
1.29

3.5 Yean - 2i.I3 Yean

7.87 Yean

The value of this reduced life is equal to $4.49 per square yard of pavement

area affected by the pavement cut as calculated below:

Value ofReduced Life ... Life Reduction· Vable/SYlYear

Value ofReduced Life = 7.87 Years· SO..57/SY/Year

Value ofReduced Life S4.49/SY

In order to estimate a pavement cut surcharge fee, an estimate of the

pavement area affected by the pavement cut needs to be determined. The

Phoenix Study assumed the entire street width, up to a total width of 33 ft

is affected by a pavement utility cut (ta: 1). Based on an assumed affected

pavement width of 33 feet an estimated pavement cut surcharge fee·
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. (EPCSF) of S16.48 per lineal foot of pavemc:m cut is cst:imaIed for a

pavement less than one year old as caJollateci below:

EPCSFper lineal ft -
Value ofReduadLife - Area A.ffecteti

1 Lineal Foot

Area Affecteti

so,

Area Affected

Area Affecred

TMrefore.

£PCSFper lineal ft

- Pavement Width Effected. Lineal Feet Cut

- 33ft· 1ft

- 33SF

- 3.67 Sf

$4.491 sr- J.6i sr
1 Lineal Foat

EPCSF per lineal ft = 516..18

The following table lists estimated pavemem cut surc.harge fees for

pavements from less than 1 year old up to less than 35 years old, in one

year incr=ncms.. based on the calculation methodology used above:
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ESTIMATED PAVE,1\fi:NT CUT SURCHARGE FEES FOR LOCAL STREETS IN

THE CITY OF ANAHEIM, CALIFORNIA BASED ON AN ASSUMED AFFECI"ED

PAVL'\iENT Wmm OF 33 FEET

Pavement Age I ute Reduction IVa'ue ot Reduced ute EPCSF

(YearsI (YearsI (SJSY) ($ per Una' Foot I

<1 I 7.87 I 4.49 16.48

<2 I 7.64 I 4.35 15.96

<3 I 7.42 I 4.23 15.52

<4 i 7.20 I 4.10 15.05

<5 I 6.97 I 3.97 14.57

<6 I 6.74 I 3.84 14.09

<7 I 6.!i2 I 3.72 13.65

<8 I 6.29 I 3.59 13.18

<9 I 6.07 I 3.46 12.70

<10 I 5.84 I 3.33 12.22

<11 I 5.62 I 3.20 11.74

<12 I 5.40 I 3.08 11.30

<13 I 5.17 I 2.95 10.83

<14 I 4.95 I 2.82 10.35

<15 I 4.72 I 2.69 9.87

<16 I 4.50 I 2.57 9.43

<17 I 4.27 I 2.43 8.92

<18 I 4.05 I 2.31 8.48

<19 I 3.82 I 2.18 8.00

<20 I 3.50
,

2.05 7.52

<21 I 3.37 I 1.92 7.05
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<22 I 3.15 I 1.80 6.61

<23 I 2.92 I 1.es I 6.09

<24 I 2.10 I 1.54 I 5.S5

<25 I 2.47 I 1.41 I 5.17

<2e I 2.25 I 1.28 4.10

<21 I 2.02 I 1.15 4.22

<28 I 1.80 I 1.03 3.78 .

<29 I 1.51 I 0.89
,

3.21

<30 I 1.35 I 0.11 I 2.83

<31 I 1.12 I o.~ I 2.35

<32 I 0.90 I 0.51 I 1.81

<33 I 0.61 I 0.38 1.39

<3.4 I 0.-'5 I 0..2e 0.9S

<35 I 0.22 I 0.13 I 0.48
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1. E:RES.. Inu::maacmaL !Dc. -rhe E&=s atUti.lliy Cut Paa:hiq on P:M:m=t Pe1fOlmaw= in Phoemx.
Ari:ztma-, July 18, 1990.

2. Cily at Anabeim Ca1ifcmia. Public Worb-EqiflC!l!!:'mg De;lanm=1 "FY 1992-93.~rt on the
Condition at Artc:na1Hi~ April. 1993

3. CUr at A"abeim CaJi!Dmia. Public Worts Dcpanm.=1 "FY 1993-94. Report on me CoDdirion at
Artc:na1 Higinftys", Ju:ac. 1994

4. Cily at A "abeim Califamia. Public Worics Depanmem "FY 1993194.~ on the Com;Jll1SOD of the
Am:nal Higlnqy Symm Pave:mcm~ Sysrem and the Loc:ai Street Symm Pzvemem

_ ~Sysrem·. NCM:m/:lcr,1994


